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Introduction

Abstract: Emerging infectious diseases (EIDs) are on the move, and with
climate change.Climate change is influencing the global spread of EIDs.
Climate change is impacting the ecological cycles of diseases, vectors, and
hosts because of increasing temperatures, changes in rainfall and increased
frequency of extreme weather events. This narrative review briefly
summarizes the research conducted on climate-sensitive infectious diseases
and the main mechanisms through which these changes are thought to
occur. Drought, flood and infrastructure failures are increasingly associated
with food- and water-borne diseases (FWBD), such as cholera and
leptospirosis. Vector-borne diseases that are spreading to temperate and
highland areas include dengue, chikungunya, malaria, and Lyme disease.
More zoonotic spillovers (such as Ebola, Nipah and SARS-CoV-2) are
observed in the environment where there are changes. This covers new
challenges such as microorganisms from perma frost and thermotolerant
infections of fungus. Instead of offering new epidemiological modeling, this
review makes use of current estimates of the Global Burden of Disease
(GBD). According to the estimations, the burden of infectious diseases is
expected to rise in susceptible regions affected by climate change, such as
South Asia, Latin America, and sub-Saharan Africa. Inadequate monitoring
systems, health inequities brought on by climate change, and disrupted
data sources are some of the biggest gaps in response.Pathogen genome
advancements, satellite surveillance, Al-based forecasting, and One Health
approaches provide useful ways to stop issues before they start. Creating
transdisciplinary, egalitarian, and climate-responsive public health systems
is essential to reducing the rising risks of infectious illnesses connected with
climate change. Further research on infectious diseases and climate change
should concentrate on non-vector-borne, direct-transmission pathogens and
expand research in tropical areas. In low- and middle-income countries,
local research was usually ignored. The dearth of thorough, socially
inclusive, and regionally balanced research on infectious diseases has
hindered our comprehension of the true effects of climate change on health.

Keywords: Climate Change, Emerging Infectious Diseases (EIDs), Vector-
Borne, Fungal Diseases, Epidemiological Modeling

The world is facing an evolving threat of infectious diseases affecting human and animal health
at the start of the twenty-first century. These infections pose serious risks to both the global food
security agenda and human health and wellbeing. In many regions of the world, livestock diseases
are still common and have a detrimental effect on animal health as well as both local and foreign
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commerce. The environment (climate change, hydrology, epidemic disruption, etc.), agriculture and
food production (intensive systems of husbandry, farming monoculture, food processing, etc.), and
the demographics and connectivity of the contemporary "global" village (population growth,
urbanization, international trade, world tourism, rapid transportation, etc.) have all contributed to an
increase in the risks associated with both new and old diseases [2]. Take the transmission of novel
influenza A (HIN1) as an example. Between February 2009 and June 24, 2009, 55,867 cases of an
influenza-like sickness were reported in 91 countries beginning in the Mexican state of Veracruz on
the Gulf coast . By 2050, there will be about 9.2 billion people on the planet, up from more than 6.5
billion in 2008 [3]. Nearly one billion of these people will reside in Africa. This level of population
increase presents significant obstacles to the production of food in general and animals in particular.
Food consumption is predicted to increase by 50% by 2030, Consumption for dairy and meat products
has increased due to urbanization, particularly in developing nations where household incomes have
increased dramatically [4]. In 2008, almost 3.3 billion people, or over half of the global population,
moved into cities for either the first time. By 2030, this is predicted to rise to almost five billion, with
Asia and Africa accounting for the majority of the urban expansion. The effects of ecological
alterations are anticipated to be detrimental to agricultural production in addition to these historical
shifts in the size, distribution, and dietary needs of the human population [5]. In order to adjust to
shifting temperatures, water conditions, and exposure to illnesses that could endanger food
production, all food production sectors will require a coordinated application of science throughout
the food chain [6]. The world's population will require enough food in the upcoming decades, and
this will require utilizing the enormous potential of technological advancements. The goal of food
security will be increasingly closely related to the ability to control animal diseases, which will be
essential to more effective food production [7].
Aims of the study

The crowd give a quick summary of the technological and mathematical innovations that
disease ecologists have developed or used to close methodological gaps in between the fields. Lastly,
we talk about the possible effects of EIDs on global transformation as well as the financial
implications of EIDs outside of medical and public health costs.

Public health is at risk due to changes in the climate

Since substantial and persistent variations in humidity, precipitation, temperature, and water
and air quality have been having a detrimental effect on people's health, boosting rates of illness and
mortality globally, the World Health Organization (WHO) categorically recognizes climate change as
an urgent global public health threat [8]. Food-, water-, and vector-borne diseases (FBDs, WBDs, and
VBDs) can spread more easily due to the effects of climate change on pathogen or host health,
replication, dissemination, and migration, which can increase the area or duration of favorable
conditions for outbreaks and transmission of emerging or reemerging infectious diseases [9]. In a
recent study of 3000 mammalian species, the researchers estimated that at least 4000 examples of
virus jump from one species to another may occur in the next 50 years if the global temperature
increases 2°C [10]. Climate change may therefore be the primary human element responsible for viral
cross-species transmission. Indeed, it is anticipated that worldwide mortality and morbidity from
infectious diseases will rise as a result of climate change [11]. An overview of how fungal infections
are impacted by climate change may be found elsewhere, which also highlights the connection
between climatic variables and fungal epidemics. Here, we examine how climate change is changing
the EID landscape. [12].
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Figure 1. The infectious agent spread and EID epidemic mechanisms [13]

Pathways of Climate Change-Related Disease Emergence

Significant changes to the Earth's processes, such as climate, land usage, invasions and
extinctions of species, and international trade in goods, vegetation, people, and other animals, have
been brought about by human population increase, industrialization, and mobility [14]. Both
domestic and wild species are impacted by these changes, and human contact with them may result
in the emergence of diseases. The quantity, location, Climate change may have an effect on the
seasonality of parasites, reservoir hosts, and vectors, including invasions by mosquito vectors like
Aedes (Ae.) aegypti and Ae [15]. Albopictus has caused several virus outbreaks, including dengue,
Zika, yellow fever, and chikungunya, in new regions like as Italy, France, the United States, and
islands off the shores of Europe and Africa. The edge habitats formed by land-use change between
natural and man-made landscapes increase human contact with wildlife and disease-transmitting
vectors [16]. The well-being and conduct of wild animals that serve as EID reservoirs may be
impacted by the disappearance of native species and habitats. Mobility promotes emergence and
speeds up the spread of diseases and vectors among populations. The growth of infectious diseases in
people is intimately related to anthropogenic global environmental change, underscoring the critical
need to integrate human health with planetary health [17].
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Figure 2. Theoretical Framework for Infectious Disease Emergence Driven by Climate Change. The

causal mechanisms that link [17]

Diseases Spread by Vectors

Many important vector-borne illnesses have experienced significant changes in their temporal
and spatial distribution due to climate change, resulting in outbreaks in previously inappropriate
settings [18]. Rising temperatures have made it possible for Anopheles mosquitoes to develop
seasonal transmission of malaria in high-altitude regions of South America and East Africa, which
was formerly limited to tropical and subtropical regions. Because arthropod vectors like mosquitoes,
ticks, and sandflies depend on temperature, humidity, and temperature, vector-borne illnesses are
among the most susceptible to climate change [19]. Predictive climate-epidemiological models now
corroborate the pattern of periodic rises in malaria prevalence coinciding with very warm seasons in
the highland regions of Ethiopia and Kenya. For those with weakened immune systems and those
living in highland regions, these developments provide serious concerns [20]. Dengue fever has
spread quickly throughout Asia, the Americas, and increasingly Europe. It is mostly carried by Aedes
aegypti and Aedes albopictus. Long believed to be a tropical illness, dengue fever is now reported
seasonally in parts of the southern United States, southern France, and Croatia [21]. Diapause (cold-
hardy eggs) allows Aedes albopictus to migrate adaptively into temperate regions, demonstrating the
vectors' evolutionary resilience under climate restrictions. Additionally, the dengue transmitting
season is prolonged, usually by a few months or weeks, which exacerbates the already overwhelming
vector-control efforts [22].
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Figure 3. One Medical Viewpoint: Current Risks to Human and Animal Health from Vector-Borne
Viral Diseases [22]

Discussion

The main themes in the present research on infectious illnesses and climate change have been
updated by this study. Both thematic and regional biases in the field of disease and climate change
research were found by our evaluation. More precisely, we discovered that there was a noticeable
emphasis on illnesses that affect people and on pathogens carried by arthropods. Research in
biodiversity and conservation science has previously been found to exhibit taxonomic bias, or the
focus on particular organisms [23]. Our findings have revealed taxonomic biases in the study of
infectious diseases, climate change, and mammalian hosts and arthropod-borne infections. Certain
taxa may divert finances and attention from less understood taxa when they are overrepresented in a
variety of scientific domains [24]. The study of infectious illnesses and climate change may have been
impacted by taxonomic bias, a phenomenon that has skewed research toward particular disease
systems and indicated an anthropocentric method of inquiry that might have been impacted by
outside influences like burden of disease and public health financing [25]. The delayed advancement
of international policies on disease research and climate change may be explained by this conclusion,
which also shows a low level of active engagement from stakeholders in governing organizations on
these matters. However, it is crucial to remember that federal or national organizations provided the
majority of the financing for recent research publications. Funding sources' goals may skew the
research ideas and findings disclosed, even though they are significant stakeholders in the scientific
publication process [26]. Publications funded by corporations, for example, are more likely to
contribute to the politicization or polarization of climate change-related themes (i.e., to the conflict
between political identities or ideologies).
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Additionally, it is anticipated that both land and aquatic ecosystems would have additional
places that are conducive to infectious agents due to climate change [27]. For example, it is anticipated
that the aquatic pathogen Vibrio cholerae, which causes cholera, may proliferate in areas where there
has been little investigation [28]. Extremely cold Arctic or subarctic regions of Eurasia are among the
other regions that did not receive significant scientific effort. These permafrost areas have recently
had avian influenza (H5N1) outbreaks [29], and earlier analyses have found melting permafrost to be
a reservoir of potentially viable but unidentified viruses. To reduce the risks of disease emergence, a
concerted effort should be made to understand newly developing infectious diseases in these areas
[30].

Conclusions

Infectious disease outbreaks and climate change offer possibilities and challenges to reevaluate
health security from the perspectives of global solidarity, environmental resilience, and scientific
advancement.
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